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[57] ABSTRACT 
Stable and ?owable aqueous dispersions of at least one 
water-insoluble material are formulated by dispersing 
such water-insoluble material, e.g., solid particulates of 
a plant protection compound, into a homogeneous, 
stable and ?owable aqueous composition that includes 
(1) at least one water-soluble derivative of a plant pro 
tection active agent bearing at least one ionizable func 
tional group and at least one hydrophilic functional 
group, (2) at least one nonionic surface-active agent 
and/or at least one aliphatic, cycloaliphatic or arylali 
phatic alcohol having from 4 to 15 carbon atoms, and 
(3) water, this composition exhibiting optical birefrin 
gence and a yield point of at least 0.1 pascal. 

21 Claims, N0 Drawings 
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HOMOGENEOUS, STABLE AND FLOWABLE 
AQUEOUS MIXTURES AND DISPERSIONS OF 

WATER-INSOLUBLE SUBSTANCES 
FORMULATED THEREFROM EXHIBITING 

OPTICAL BIREFRINGENCE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to homogeneous stable 

and ?owable aqueous mixtures which can be formu 
lated, with water-insoluble substances, into stable and 
?owable dispersions, notably for plant/crop protection. 

2. Description of the Prior Art 
It is known to this art that, when it is desired to main 

tain water-insoluble substances in dispersion in water, it 
is necessary to prepare relatively complex formulations 
which contain, especially, in addition to the water and 
the insoluble substance, a plurality of surface-active 
agents and a thickener. 

SUMMARY OF THE INVENTION 

A major object of the present invention is the provi 
sion of homogeneous, stable and ?owable aqueous mix 
tures comprising (1) at least one water-soluble deriva 
tive of a plant protection active agent, said derivative 
containing at least one ionizable functional group and at 
least one hydrophobic functional group, (2) at least one 
nonionic surface-active agent and/or at least one ali 
phatic, cycloaliphatic or arylaliphatic alcohol having 
from 4 to 15 carbon atoms, and (3) water, with the 
proviso that such aqueous mixtures exhibit a yield point 
equal to or greater than 0.1 pascal. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS OF THE 

INVENTION 

More particularly according to the present invention, 
the plant protection active agents of which the water 
soluble derivatives are used for the formulation of the 
subject mixtures are very many and varied and are too 
numerous to mention. 
Exemplary ionizable functional groups comprising 

the above soluble derivatives are the carboxylic acid 
salt groups, the other acid salts, the ammonium or the 
phosphonium functional groups, etc. 
Among the water-soluble derivatives of the plant 

protection active agents, various categories thereof are 
particularly representative. 

Suitable such derivatives therefore include the water 
soluble derivatives, obtained by at least partial neutral 
ization of the acid functions, for example by means of 
alkali metal hydroxides such as potassium hydroxide or 
sodium hydroxide, by ammonia, by amines and, more 
particularly, alkanolamines such as monoethanolamine, 
diethanolamine or triethanolamine, of the plant protec 
tion active agents having the general formula (I): 

R1 (1) 

in which the radicals R1, which may be identical or 
different, are each a hydrogen atom, a chlorine atom or 
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2 
a methyl radical; R2 is a linear or branched chain alkyl 
ene radical having from 1 to 4 carbon atoms such as 
ethylidene, methylene, ethylene, trimethylene or tetra 
methylene; and R3 is —COOH or ——O--SO3H. 
Exemplary commercially available compounds of the 

formula (I) include: 
Mecoprop [(RS)-2-(4-chloro-ortho-tolyloxy)pro 

pionicracid], 
2,4-D [2,4-dichlorophenoxyacetic acid], 
2,4-DB [4-(2,4-dichlorophenoxy)butyric acid], 
2,4-DES [2-(2,4-dichlorophenoxy)ethyl hydrogen 

sulfate], 
Dichlorprop [2-(2,4-dichlorophenoxy)propionic 

acid], 
Fenoprop [2-(2,4,5-trichlorophenoxy)propionic 

acid], 
MCPA [4-chloro-ortho—tolyloxyacetic acid], 
MCPB [4-(4-chloro-ortho-tolyloxy)butyric acid], 
2,4,5-T (2,4,5—trichlorophenoxyacetic acid). 
Also very suitable are the water-soluble derivatives, 

obtained?by the at least partial neutralization of the acid 
functions, for example by alkali metal hydroxides such 
as potassium hydroxide or sodium hydroxide, by ammo 
nia, by amines and, more particularly, by alkanolamines 
such asmonoethanolamine, diethanolamine or trietha 
nolamine, of the plant protection active agents having 
the general formula (II): 

, R4 (In 

R R5 @ R5 
R5 R5 

R5 

in which R4 is —COOH or —CH2—-COOH; and the 
radicals R5, which may be identical or different, are 
each a hydrogen atom, a chlorine atom, an —NH2 
group or a methoxy radical. 
Exemplary commercially available compounds of the 

formula (II) include: 
Chloramben [3-amino-2,5-dichlorobenzoic acid], 
Dicamba [3,6-dichloro-ortho-anisic acid], 
Chlorfenac [2,3,6-trichlorophenylacetic acid], 
2,3,6-TBA [2,3,6-trichlorobenzoic acid]. 
Also suitable for the mixtures of the invention are the 

water-soluble derivatives, obtained by the at least par 
tial neutralization of the acid functions, for example by 
alkali metal hydroxides such as potassium hydroxide or 
sodium hydroxide, by ammonia, by amines and, more 
particularly, by alkanolamines such as monoethanol 
amine, diethanolamine or triethanolamine, of the plant 
protection active agents having the general formula 
(III): 

(III) 

R7 

in which the radicals R6 and R7, which may be identical 
or different, are each a hydrogen atom, a —COOH 
group, a —CH2—COOH group or a —O-CH 
2-COOH group. 
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Exemplary commercially available compounds of 
formula (III) include: 

(1-Naphthyl)acetic acid, 
(2-Naphthyloxy)acetic acid. 
Also suitable for the mixtures of the invention are the 

water-soluble derivatives, obtained by the at least par 
tial neutralization of the acid functions, for example by 
alkali metal hydroxides, by ammonia or by the amines as 
indicated above, of the plant protection active agents 
having the general formula (IV): 

R9 I N R8 R9 \ R9 

R9 

in which R8 is a —COOH group or a —O-CH 
2—COOH group; and the radicals 9, which may be 
identical or different, are each a hydrogen atom, a chlo 
rine atom or a —NHZ group. 
Exemplary commercially available compounds of 

formula (IV) include: 
Picloram (4-amino-3,5,6-trichloropicolinic acid), 
Triclopyr (3,5,6-trichloro—2-pyridinyloxyacetic acid). 
Other water-soluble derivatives of plant protection 

active agents not corresponding to the above general 
formulae (1) and (IV) can also be used; the soluble de 
rivatives can either be the active agents themselves, or 
the products obtained by the at least partial neutraliza 
tion of the optional acid functions. Such plant protec 
tion active agents include, for example: 

Benazolin [(4-chloro-2,3-dihydro-2-oxo-l,1,3-benzo 
thiazol-3-yl)acetic acid], 

Benomyl [methyl 
zimidazolecarbamate], 

Chlormequat (2-chloroethyltrimethylammonium), 
Chloroacetic acid, 
Chlorphonium 

phonium], 
Dalapon [2,2-dichloropropionic acid], 
Daminozide [N-dimethylaminosuccinamic acid], 
Endothal [7-oxabicyclo[2.2.l]heptane-2,3-dicarboxy 

lic acid], 
Fosetyl [ethyl hydroen phosphonate], 
Paraquat [1,l’-dimethyl-4,4’—bipyridinium], 
Quizalofop [(RS)-2-[4-(6-chloroquinoxalin-2-yloxy) 

phenoxy]propionic acid], 
Sodium ?uoroacetate. 
A plurality of water-soluble derivatives of the plant 

protection active agents can be formulated into the 
mixtures of the invention. 
Exemplary nonionic surface-active agents which can 

be formulated into the homogeneous, stable and ?ow 
able aqueous mixtures of the invention include: 
The ethoxylated or ethoxypropoxylated fatty alco 

hols, 
The ethoxylated or ethoxypropoxylated triglycer 

ides, 
The ethoxylated or ethoxypropoxylated fatty acids, 
The ethoxylated or ethoxypropoxylated sorbitan es 

ters, 
The ethoxylated or ethoxypropoxylated fatty amines, 
The ethoxylated or ethoxypropoxylated di(1 

phenylethyl)phenols, 
The ethoxylated or 

phenylethyl)phenols, 

l-(butylcarbamoyl)-2-ben 

[tributyl(2,4-dichlorobenzyl)phos 

ethoxypropoxylated tri(1 

5 
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The ethoxylated or ethoxypropoxylated alkylphen 

The number of ethylene oxide (E0) and/or propy 
lene oxide (PO) units comprising these nonionic sur 
face-active agents typically ranges from 2 to 100 ac 
cording to the desired HLB (hydrophilism/lipophilism 
balance). 

Preferably, the number of E0 and/ or PO units ranges 
from 2 to 50. 
The ethoxylated or ethoxypropoxylated fatty alco 

hols advantageously have from 6 to 22 carbon atoms, 
the E0 and PO units being excluded from these num 
bers, and are preferably ethoxylated. 
The ethoxylated or ethoxypropoxylated triglycerides 

are advantageously triglycerides of vegetable or animal 
origin (such as lard, tallow, groundnut oil, butter oil, 
cottonseed oil, linseed oil, olive oil, palm oil, grapeseed 
oil, ?sh oil, soya bean oil, castor oil, rapeseed oil, copra 
oil or coconut oil) and are preferably ethoxylated. 
The ethoxylated or ethoxypropoxylated fatty acids 

are esters of fatty acids (such as, for example, oleic acid 
or stearic acid), and are preferably ethoxylated. 
The ethoxylated or ethoxypropoxylated esters of 

sorbitan are advantageously esters of cyclized sorbitol 
with C10 to C20 fatty acids such as lauric acid, stearic 
acid or oleic acid, and are preferably ethoxylated. 
By the term “ethoxylated triglyceride” are intended 

both the products obtained by ethoxylation of a triglyc 
eride by ethylene oxide and those obtained by transes 
teri?cation of a triglyceride by a polyethylene glycol. 

Likewise, by the term “ethoxylated fatty acid” are 
intended both the products obtained by ethoxylation of 
a fatty acid by ethylene oxide and those obtained by 
esteri?cation of a fatty acid by a polyethylene glycol. 
The ethoxylated or ethoxypropoxylated fatty amines 

generally have from 10 to 22 carbon atoms, the E0 and 
- PO units being excluded from these numbers, and are 

40 
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preferably ethoxylated. 
The ethoxylated or ethoxypropoxylated alkylphenols 

advantageously have 1 or 2, linear or branched, alkyl 
groups having from 4 to 12 carbon atoms, particularly 
octyls, nonyls or dodecycls. 
Exemplary of the nonionic surface-active agents of 

the ethoxylated or ethoxypropoxylated alkylphenols, 
the ethoxylated di(l-phenylethyl)phenols and the eth 
oxylated or ethoxypropoxylated tri(l-phenylethyl) 
phenols, the following are representative: 

Di(l-phenylethyl)phenol ethoxylated by 5 E0 units, 
Di(1-phenylethyl)phenol ethoxylated by 10 E0 units, 
Tri(1-phenylethyl)pheno1 ethoxylated by 16 E0 

units, 
Tri(l-phenylethyl)phenol ethoxylated by 20 E0 

units, 
Tri(l-phenylethyl)phenol ethoxylated by 25 E0 

units, 
Tri(l-phenylethyl)phenol ethoxylated by 40 E0 

units, 
Tri(1-phenylethyl)phenols ethoxypropoxylated by 25 
EO+PO units, 

Nonylphenol ethoxylated by 2 E0 units, 
Nonylphenol ethoxylated by 4 E0 units, 
Nonylphenol ethoxylated by 6 E0 units, 
Nonylphenol ethoxylated by 9 EO units, 
Nonylphenols ethoxypropoxylated by 25 EO+PO 

units, 
Nonylphenols ethoxypropoxylated by 30 EO+PO 

units, 
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Nonylphenols ethoxypropoxylated by 40 EO+PO Propanil, 
units, Oxadiazon, 

Nonylphenols ethoxypropoxylated by 55 EO+PO Tri?umizole, 
units, Dimethametryn, 

Nonylphenols ethoxypropoxylated by 80 EO+PO 5 Atrazine, 
units. Diuron, 

The alcohols which can be formulated into the homo- Nebumn, 
geneous, stable and ?owable aqueous mixtures of the Linuron, 
invention, together with or in lieu of the nonionic sur- lsop'l-otm-on, 
face-active agents, are preferably linear- or branched- 1O simazine, 
chain aliphatic alcohols or cycloaliphatic alcohols hav- Ametryn, 
ing from 10 to 15 carbon atoms. phenmedipham, 
Exemplary of such alcohols are n-decanol, n- pendimethalm 

dOdeCanOl, n'undecanolg n'tndecfmoL n'tetmdecajnolor In the dispersions of insoluble active agent in the 
n-pentadecanol and their respectlve branched, primary, 15 
secondary or tertiary isomers. 
Of course, a plurality of nonionic surface-active 

agents, a plurality of alcohols, or mixtures of nonionic 
surface-active agents and alcohols can be used. 
The homogeneous stable and ?owable aqueous mix 

tures of the invention typically contain, overall, from 
1% to 70% by weight, relative to their total weight, of 
water-soluble derivative of plant protection active 
agents, of nonionic surface-active agent and/or of alco 
hol, the remainder being water. 

Preferably, the yield point of these mixtures is equal 
to or higher than 0.2 pascal. 
The weight ratio soluble derivative of plant protec 

tion active agent/nonionic surface-active agent and/ or 
alcohol advantageously ranges from 80/20 to 10/90 and 
preferably from 70/ 30 to 20/80. 
The water used in these mixtures can be pure water 

or aqueous salt solutions such as, for example, sodium 
chloride. 
The homogeneous, stable and ?owable aqueous mix 

tures of the invention are typically formulated by dis 
solving the soluble derivative(s) of the plant protection 
active material in water. 
The nonionic surface-active agent and/or the alcohol 

are then progressively added until an optical birefrin 
gence is obtained (characteristic of a nonisotropic meso 
morphic phase), such as can be seen in the crossed po 

‘ larizer of an optical microscope. 
These homogeneous, stable and ?owable aqueous 

mixtures which exhibit optical birefringence have vis 
coelastic properties such that they permit the formation 
of stable dispersions of water-insoluble substances. 

This invention also features the use of the homogene 
ous, stable and ?owable aqueous mixtures for the prepa 
ration of stable aqueous dispersions of water-insoluble 
substances, which are typically solid, water-insoluble, 
plant protection active agents. 
By “water-insoluble substance or active agent” are 

intended substances or active agents whose solubility in 
water at 20° C. is less than 5 grams/liter. ‘ 
These plant protection active agents can be, for ex 

ample, insecticides, germicides, herbicides, fungicides, 
acaricides, nematocides, molluscicides, rodenticides, 
attractants, repellents or combinations thereof. 
Exemplary active agents which are suitable for for 

mulation into the stable dispersions of the invention 
include: 

Di?ufenican, 
Deltamethrin, 
Propham, 
Tetramethrin, 
Furalaxyl, 
Heptachlor, 
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homogeneous, ?owable aqueous mixtures, the amount 
of insoluble active agent in dispersion does not gener 
ally exceed 60% by weight per total volume of disper 
sion, in order to preserve the “?owable”character of 
such dispersion. 
The low-limit is obviously not critical and, depending 

upon the intended ?nal application, it is possible to 
provide concentrations of insoluble active agent as low 
as 0.1% by weight per total volume of dispersion. 
The viscoelastic properties of the homogeneous, sta 

ble and ?owable aqueous mixtures used to disperse 
water-insoluble active agents allow avoiding having to 
incorporate thickening agents such as polysaccharides, 
for example xanthan gum, which are typically present in 
dispersions of this type. 
The dispersions of the invention can, on the other 

hand, contain the usual adjuvants for this type of formu 
lation, such as antifoaming agents, for example the po 
lyorganosiloxanes, an antifreeze, such as monopropy 
lene glycol or monoethylene glycol, or preservatives. 
The dispersions of insoluble plant protection active 

agents prepared from the homogeneous, stable and 
?owable aqueous mixtures are themselves stable within 
a temperature range of from —-5° C. to +45° C. for 
several months. 
They do not display any ?occulation, crystallization 

or sedimentation phenomena on storage. 
They can also be used as such or after dilution with 

water at the point in time of their intended application. 
In order to further illustrate the present invention and 

the advantages thereof, the following speci?c examples 
are given, it being understood that same are intended 
only as illustrative and in nowise limitative. 

In said examples to follow, the yield point was mea 
sured, which is representative of the shear stress which 
is necessary to exert on the ?uid to make it ?ow, as well 
as, in certain cases, the pseudoplasticity index, which is 
a good indication of the ?owability of the solution. 
These two properties were estimated by rheological 
measurements using a Rheomat 30 viscometer equipped 
with a coaxial measurement system reference A. The 
yield point was calculated from the measurements via 
the Bingham model. 

EXAMPLE 1 

8.11 g of 4-chloro—ortho-tolyloxyacetic acid (MCPA) 
were dissolved at room temperature in 80.27 g of an 
aqueous solution (containing 10 g/liter of sodium chlo 
ride) and 1.62 g of NaOH, to convert the MCPA into its 
sodium salt. 
A linear~chain alcohol containing 10 to 12 carbon 

atoms (commercially available under the trademark 
Alfol) was added to this solution until an optical bire 



5,409,885 
7 

fringence (observed in an optical microscope) was ob 
tained. 
This optical birefringenced was obtained by the addi‘ 

tion of 10 g of the Clo-C12 alcohol. 

8 
y=viscosity (Pa.s) at a velocity gradient (72) of 10 

S—] 
(b) the viscosity in Pas (at a velocity gradient of 10 

s—1) 
TABLE 2 

Soluble derivative H2O Pseudo 
of plant protec- Alcohol or nonionic (with 10 g/l Yield plasticity Viscosity 

Examples tion active agent surface-active agent NaCl) point index (in Pa s) 

Example 9 2,4-D 13.65 g Alfol: 20.0 g 62.89 g 1.67 0.65 2.7 
KOH 3.46 g 

Example 10 2,4-D 8.09 g Alfol: 5.0 g 84.96 g 0.48 0.49 0.80 
KOH 2.05 g 

Example 11 MCPA 8.11 g Soprophor BCZ: 13.0 g 77.26 g 1.51 0.39 0.59 
NaOH 1.62 g 

Example 12 MCPA 12.17 g Soprophor BC2: 33.0 g 52.41 g 3.75 0.41 0.71 
NaOH 2.43 g 

The resultin mixture was a clear and colorless solu 
g EXAMPLE 13 tion having a yield point higher than 0.2 Pa. 

It remained stable for more than 6 months at tempera- 2o 
ture cycles of —5° C., +45° C. 

EXAMPLES 2 TO 8 

The procedure of Example 1 was repeated and homo 
geneous, stable and ?owable aqueous mixtures were 25 
prepared having the compositions reported in Table 1 
below. 

All of these mixtures were clear and colorless solu 
tions which remained stable for more than 6 months at 
temperature cycles of —5° C., +45° C. 

The procedure of Example 1 was repeated and a 
homogeneous, stable and ?owable aqueous mixture 
having the following composition was prepared: 

(i) Mecoprop neutralized by KOH: 15 g 
(ii) Alfol: 12 g 
(iii) H20 (at 20 g/l of NaCl): 73 g _ 
Into this clear and colorless mixture was dispersed 1 

g of di?ufenican, which is a water-insoluble herbicide 
(solubility at 20° C. of 5X 10—5 g/l). 
The dispersion was stable for more than 6 months in 

a temperature cycle of —-5° C., +45° C. 

TABLE 1 
Soluble derivative _ 

of plant protection Alcohol or nonionic H2O Yield 
Examples active agent surface-active agent (concentration of NaCl) point 
Example 2 MCPA 11.72 g Alfol: 35.0 g 50.94 g >0.2 Pa - 

NaOH 2.34 g (10 g/l) 

Example 3 MCPA 8.11 g Soprophor BCZ: 12.0 g 78.25 g >0.2 Pa 
NaOH 1.62 g (10 g/l) 

'0‘ 

Example 4 MCPA 13.02 g Soprophor BC2: 30.0 g 54.32 g >0.2 Pa 
NAOH 2.61 g (10 g/l) 

Example 5 2,4-D‘ 8.11 g Alfol: 8.0 g 81.84 g >0.2 Pa 
KOH 2.05 g (12.5 g/l) 

Example 6 2,4-D‘ 14.07 g Alfol: 18.0 g 64.36 g >0.2 Pa 
KOH 3.57 g (12.5 g/l) 

Example 7 Mecoprop" 17.0 g Alfol: 26.0 g 52.57 g >0.2 Pa 
KOH 4.43 g (20 g/l) 

Example 8 Mecoprop" 25.49 g Alfol: 34.0 g 33.86 g >0.2 Pa 
KOH 6.65 g (20 g/l) 

‘2,4-D = 2,4-dichlorophenoxyacetic acid 
"Mecoprop = (RS)-2-(4-chloro-ortho-tolyloxy)propionic acid 
'“Soprophor BCZ = ethoxylated nonylphenol containing an average of 2 E0 units 

EXAMPLES 9 TO 12 
The procedure of Example 1 was repeated and homo- EXAMPLE 14 

geneous, stable and ?owable aqueous mixtures were 
prepared having the compositions reported in Table 2 55 
below. 

All of the mixtures obtained were clear and colorless 
solutions, which remained stable for more ethan 6 
months at temperature cycles of —5° C., +45° C. 

In addition to the yield point of these mixtures, the 60 
following were also measured: 

(a) The pseudoviscosity index 

10 — 1 n = 1 + $621) 0&(112) 

n=viscosity (Pa.s) at a velocity gradient ('yl) of 1 
s-l 

logm) — logo» 65 

The procedure of Example 1 was repeated and a 
homogeneous, stable and ?owable aqueous mixture 
having the following composition was prepared: 

(i) Mecoprop neutralized by KOH: 35 g 
(ii) Alfol: 28 g 
(iii) H20 (at 20 g/l of NaCl): 37 g 
Into this clear and colorless mixture was dispersed l 

g of di?ufenican, which is a water-insoluble herbicide 
(solubility at 20° C. of 5 X 10--5 g/l). 
The dispersion was stable for more than 6 months in‘ 

a temperature cycle of —‘5° C., +45° C. i ' 
While the invention has been described in terms of 

various preferred embodiments, the skilled artisan will 
appreciate that various modi?cations, substitutions, 
omissions, and changes may be made without departing 
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from the spirit thereof. Accordingly, it is intended that 
the scope of the present invention be limited solely by 
the scope of the following claims, including equivalents 
thereof. 
What is claimed is: 
1. A homogeneous, stable and ?owable aqueous com 

position, comprising (l) at least one water-soluble deriv 
ative of a plant protection active agent bearing at least 
one ionizable functional group and at least one hydro 
phobic functional group, (2) at least one nonionic sur 
face-active agent and/or at least one aliphatic cycloali 
phatic or arylaliphatic alcohol having from 4 to 15 
carbon atoms, and (3) water, said composition exhibit 
ing a yield point of at least 0.1 pascal, wherein said at 
least one nonionic surface-active agent and/or at least 
one aliphatic cycloaliphatic 0r arylaliphatic alcohol 
having from 4 to 15 carbon atoms is present in an 
amount suf?cient to obtain an optical birefringence. 

2. A process for the preparation of the aqueous com 
position as de?ned by claim 1, comprising (a) dissolving 
said at least one water-soluble derivative (1) in water, 
and (b) progressively adding said at least one nonionic 
surface-active agent and/or at least one alcohol (2) to 
the resulting solution until optical birefringence is at 
tained. 

3. The aqueous composition as de?ned by claim 1, 
devoid of any thickening agent. 

4. The aqueous composition as de?ned by claim 1, 
said at least one water-soluble derivative (1) comprising 
an at least partially neutralized plant protection active 
agent having the formula (I): 

R1 (1) 

in which the radicals R1, which may be identical or 
different, are each a hydrogen atom, a chlorine atom or 
a methyl radical; R2 is a linear or branched chain alkyl 
ene radical having from 1 to 4 carbon atoms; and R3 is 
—COOH or ——0—SO3H. 

5. The aqueous composition as de?ned by claim 1, 
said at least one water-soluble derivative (1) comprising 
an at least partially neutralized plant protection active 
agent having the formula (II): 

R4 (11) 

R5 R5 

Rs R5 

R5 

in which R4 is —COOH or —CHg-COOH; and the 
radicals R5, which may be identical or different, are 
each a hydrogen atom, a chlorine atom, an —NH; 
group or a methoxy radical. 

6. The aqueous composition as de?ned by claim 1, 
said at least one water-soluble derivative (1) comprising 
an at least partially neutralized plant protection active 
agent having the formula (III): 

20 
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.. 

in which the radicals R6 and R7, which may be identical 
or different, are each a hydrogen atom, a —COOH 
group, a —CH2—COOl-I group or a —O—CH 
2—COOH group. .. 

7. The aqueous composition as defined by claim 1, 
said at least one water-soluble derivative (1) comprising 
an at least partially neutralized plant protection active 
agent having the formula (IV): 

(111) 

(IV) 

in which R3 is a —COOH group or a —-O—CH 
2—COOH group; and the radicals R9, which may be 
identical or different, are each a hydrogen atom, a chlo 
rine atom or a —NH; group. 

8. The aqueous composition as de?ned by claim 1, 
said at least one water-soluble derivative (1) comprising 
an at least partially neutralized plant protection active 
agent selected from among (RS)-2-(4-chloro-ortho 
tolyloxy)propionic acid; 2,4-dichlorophenoxyacetic 
acid; 4-(2,4-dichlorophenoxy)butyric acid; 2-(2,4 
dichlorophenoxy)ethyl hydrogen sulfate; 2-(2,4 
dichlorophenoxy)propionic acid; 2-(2,4,5-trichloro 
phenoxy)propionic acid; 4-chloro-ortho-tolyloxyacetic 
acid; 4~(4-chloro-ortho-tolyloxy)butyric acid; 2,4,5-tri 
chlorophenoxyacetic acid; 3~amino-2,5-dichlorobenzoic 
acid; 3,6-dichloro-ortho-anisic acid; 2,3,6-trichloro 
phenylacetic acid; 2,3,6-trichlorobenzoic acid; (l-naph 
thyl)acetic acid; (2-naphthyloxy)acetic acid; 4-amino 
3,5,6-trichloropicolinic acid; 3,5,6-trichloro-2 
pyridinyloxyacetic acid; (4-chloro-2,3-dihydro-2-oxo 
l,3-benzothiazol-3-yl)acetic acid; methyl l-(butylcar 
bamoyl)—2-benzimidazolecarbamate; 2-chloroethyl 
trimethylammonium; chloroacetic acid; tributyl(2,4 
dichloroenzyl)phosphonium; 2,2-dichloropropionic 
acid; N-dimethylaminosuccinamic acid; 7-oxabicy 
c1o[2.2. 1]heptane-2,3-dicarboxylic acid; ethyl hydrogen 
phosphonate; 1,l’-dimethyl-4,4’-bipyridinium; (RS)-2 
[4-(6-chloroquinoxalin-2-yloxy)phenoxy]propionic 
acid; and sodium ?uoroacetate. 

9. The aqueous composition as de?ned by any of 
claims 4, 5, 6, 7 or 8, said at least one water-soluble 
derivative (1) having had the acid functions thereof at 
least partially neutralized by an alkali metal hydroxide, 
ammonia, an amine or an alkanolamine. ' 

10. The aqueous composition as de?ned by claim 1, 
comprising at least one nonionic surface-active agent (2) 
selected from among an ethoxylated or ethoxypropox 
ylated fatty alcohol; an ethoxylated or ethoxypropox 
ylated triglyceride; an ethoxylated or ethoxypropox 
ylated fatty acid; an ethoxylated or ethoxypropoxylated 
sorbitanester; an ethoxylated or ethoxypropoxylated 
fatty amine; an ethoxylated or ethoxypropoxylated di(l 
phenylethyl)phenol; an ethoxylated or ethoxypropox 
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ylated tri(l-phenylethyl)phenol; and an ethoxylated or 
ethoxypropoxylated alkylphenol. 

11. The aqueous composition as de?ned by claim 1, 
comprising at least one aliphatic or cycloaliphatic alco 

. hol (2). 

12. The aqueous composition as de?ned by claim 1, 
exhibiting a yield point of at least 0.2 pascal. 

13. The aqueous composition as de?ned by claim 1, 
whereinv the weight ratio water-soluble derivative 
(1)/nonionic surface-active agent and/or alcohol (2) 
ranges from 80/20 to 10/90. 

14. The aqueous composition as de?ned by claim 13, 
said ratio ranging from 70/30 to 20/80. 

15. The aqueous composition as de?ned by claim 1, 
comprising from 1% to 70% by total weight thereof, of 
said at least one water-soluble derivative (1) and said at 
least one nonionic surface-active agent and/or alcohol 
(2). 

16. A homogeneous, stable and ?owable aqueous 
composition, comprising (1) at least one water-insoluble 
plant protection active agent, (2) at least one nonionic 
surface-active agent and/or at least one aliphatic cyclo 
aliphatic or arylaliphatic alcohol having from 4 to 15 
carbon atoms, and (3) water, said composition exhibit 
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12 
ing a yield point of at least 0.1 pascal and an optical 
birefringence. 

17. A stable aqueous dispersion comprising at least 
one water-insoluble material dispersed in the homoge 
neous aqueous composition as defined by claim 1. 

18. The stable aqueous dispersion as de?ned by claim 
17, said at least one water-insoluble material comprising 
solid particulates of at least one plant protection active 
agent. 

19. The stable aqueous dispersion as de?ned by claim 
18, said at least one plant protection active agent com 
prising an insecticide, germicide, herbicide, fungicide, 
acaricide, nematocide, molluscicide, rodenticide, attrac 
tant, repellent, or combinations thereof. 

20. The stable aqueous dispersion as de?ned by claim 
18, said at least one plant protection active agent com 
prising diflufenican, deltamethrin, propham, tetrameth 
rin, furalaxyl, heptachlor, propanil, oxadiazon, tri 
flumizole, dimethametryn, atrazine, diuron, neburon, 
linuron, isoproturon, simazine, ametryn, phenmedi 
pham, or pendimetehalin. 

21. The stable aqueous dispersion as de?ned by claim 
17, comprising up to 60% by weight of said at least one 
water-insoluble material per total volume thereof. 

* * * * * 


